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Patch tests are applied daily by a large number of dermatologists, allergists,
general practitioners and even cosmeticians. Most recognize that such tests
are not always innocuous. Sulzberger (1) states that local and general dele-
terious effects may occur but does not mention the possibility of chemical poison-
ing occuring as the result of a patch test.
Eller and Wolff (2) recently reviewed the experiments demonstrating that
various substances can be absorbed through the skin. Therefore, it is unneces-
sary to repeat the evidence that lead, mercury, phenol, pyrogallol and other
systemic toxins can gain access to the human organism via its cutaneous cover-
ing. They also confirmed the importance of various vehicles in increasing or
decreasing the absorption of different substances. This work lead Eller to state
in discussing the paper that "experiments have shown that any drug, chemical
or other material soluble in oil or water can permeate the skin."
This being true, one must recognize that systemic poisoning may result from
the application of toxic substances to the skin.
TYPES OF REACTIONS
As pointed out in a previous communication (3), there are four types of
untoward reactions which may result from the indiscriminant application of
patch tests. These may be divided into two basic types, each with two sub-
headings.
LOCAL REACTIONS
"Burns." The unpleasant sequela of this type is well known. The applica-
tion of primary irritants may lead to erythema, bullae, ulceration and even to
localized areas of gangrene and necrosis. Healing may be slow in such instances
contributing to disability as well as being painful. Resultant pigmentation
and scarring may be extensive.
Insecticides and cleaning fluids are especially apt to lead to such reactions.
This can be avoided by judicious dilution of the suspected substance prior to
its application on the skin. For this reason, a copy of such articles as that of
Rostenberg and Sulzberger (4) should be readily available in every office or
clinic doing patch tests.
The following is an illustrative case.
Case 1. Mr. J. H., a 45 year old white man, presented an eczematoid eruption of his
hands of several years duration. The history suggested the possibility of gardening con-
stituting the etiologic factor. Patch testing with plants, fertilizers, sprays, etc. was
instituted. An insecticide containing sodium fiouride was included in this group. A test
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with this substance was applied over the right scapular region and was removed in 24
hours. A black gangrenous area with an erythematous areola remained under the test.
In the course of three to four weeks, the necrotic portion sloughed out leaving a deep ulcer
which required another four weeks for healing. The subsequent scar was very prominent.
Production of localized cutaneous sensitivity. In localized dermatoses, the per-
formance of a patch test at a distance from the involved area, may induce
hypersensitivity in the tested area. After the reaction has subsided, further
exposure to the incriminated agent may lead to a recurrence not only in the
originally involved region but also in the seemingly healed site of the patch
test. Two such cases were recently reported by Counter (5). The tests in
these instances were performed with nickel in one patient and with butyn in
the other.
A similar course of events was noted in this case.
Case 2. Mr. E. L., 55 year old white man, presented an eruption of his face and neck
of two years duration. A patch test performed on his back with a suspected clay resulted
in a positive reaction. Subsequent exposure to this clay not only caused exacerbation
on the patient's face but led to a flare-up at the site of the test on his back.
SYSTEMIC REACTIONS
Generalization of local dermatitis or production of widespread eruption. As
stated above, substances placed on the skin in a moist or ointment form may be
absorbed into the general circulation. Perspiration undLer the test may act as
a solvent of the tested material. This absorption may cause the spread of a
pre-existing dermatitis. The exacerbation of an eruption, so often noted in
conjunction with a positive patch test, is an example cf this mechanism. In
fact, this is often considered as being of importance in the interpretation of the
test. In other words, the finding of a positive test does not always indicate
that the substance eliciting the reaction is actually the cause of the presenting
eruption. However, if the reaction is associated with increased activity of the
dermatitis, the case against the substance in question is on much firmer footing.
While generalization of a localized dermatitis by the application of a patch
test is of the same significance, its occurrence is much more embarrassing to the
practitioner and much more distressing to the patient. For this reason, the
examples recounted in cases 3 and 4 are presented.
Case 3. Mrs. J. R., a 62 year old white woman, suffered from purritus ani and applied a
proprietary local anesthetic for relief. After several such applications, the symptoms
became more marked. Examination revealed an acute erythematous, edematous, localized
eruption of the natal cleft. Patch tests were applied on the patient's back using five
proprietary anesthetic ointments as well as a 10% procaine ointment. Besides developing
six positive reactions on her back and an exacerbation of her perianal venenata, the patient
manifested a generalized morbilliform eruption of the dermatitis medicamentosa type.
The latter required one week for subsidence.
Case 4. Mr. G. F., 35 year old white man, was under treatment for latent syphilis
receiving concurrent bismuth and neoarsphenamine therapy weekly. As previously
demonstrated (6), this is the type of therapy most apt to be follDwed by postarsphenamine
exfoliative dermatitis. After six injections of each, he developed a pruritic, erythematous,
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slightly desquamative eruption of his eyelids and cubital fossae. Antisyphilitic therapy
was discontinued but as he failed to improve on local therapy, a patch test was performed
on the patient's upper arm with neoarsphenamine. This resulted in a positive reaction.
In addition, there was a generalization of the rash producing a typical edematous ex-
foliative dermatitis. This required two months of hospitalization for a cure.
In a previous report (7), a patient was described who had had a postarsphen-
amine exfoliative dermatitis starting six months previously. To determine
which of the arsenicals she was sensitive to, patch tests were performed on her
back with neoarsphenamine, mapharsen, sulfarsphenamine, bismarsen, ace-
tarsone, carbarsone, tryparsamide, devegan, solution of potassium arsenite,
U.S.P. and Ingram's four cacodylates (iron, sodium, strychnine and sodium
glycerophosphate). This resulted in positive reactions to the first six named
arsenobenzols. In addition, she developed a generalized, erythematous, des-
quamative dermatitis that subsided in about one week. In this instance,
absorption of arsenicals, probably trivalent, produced a generalized eruption
of the exfoliative type in a woman whose skin had been clear for a period of
three months.
Systemic poisoning. Absorption being one of the functions of the cutaneous
covering, many poisons can gain access to the human economy through the
skin. To a great extent, this is a function of the vehicle. Such agents may be
classified as epidermic, endermic or diadermic depending on the degree of
penetration through the skin. The volatile oils are believed to have the most
marked penetrating properties.
Mercury, a powerful toxin, is introduced therapeutically into the blood
stream by massaging a mercurial ointment into the skin. Lead is regularly
absorbed through the skin of those exposed to it. Therefore, one should not
be surprised to find that the application of poisonous substances on the skin
may lead to signs and symptoms of internal toxicity. While it is true that only
small amounts of the tested agent are employed in patch tests, sufficient absorp-
tion to produce troublesome derangements may occur.
The following case illustrates this.
Case 5. (This case has been briefly mentioned previously (3).) K. K., 63 year old
Japanese man, presented a patchy, erythematous, lichenified, pruritic eruption of the
dorsa of his hands and forearms of twO years duration. The patient was employed in a
nursery and stated that the dermatitis subsided when he stayed away from work but re-
curred upon his return to it. A diagnosis of contact dermatitis was made.
An attempt was made to discover the cause of the eruption by the use of patch tests.
One of the tests was done with a nicotine-containing spray on the unbroken skin of his
back. Fifteen minutes after the application of the test, the patient developed severe
nausea, vomiting, weakness, vertigo, pallor and hyperidrosis. The test was immediately
removed and the area thoroughly cleansed. Despite this, the patient continued to vomit
and retch for more than two hours. Twelve hours were required for the obtaining of
complete relief.
The patient had never used tobacco in any form during his life. There were no previous
nor subsequent similar episodes in this man.
According to Schwartz and Tulipan (8), such sprays contain 40 to 95 per cent
nicotine. Rostenberg and Sulzberger (4) recommend that tests be carried out
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with a 5 per cent aqueous solution of nicotine sulfate. On the face of it, the
technical error in applying such a concentrated solution is obvious, However,
in another Japanese man who smoked moderately, a test with the same sub-
stance failed to cause any disturbance although it was left in place for 48 hours.
Despite this, the hazard of such tests can not be discounted. Lockhart (9)
reported the case of a girl who collapsed 20 minutes after spilling two drachms
of a 95 per cent nicotine solution on her sleeve. Immediate removal of the
garment and thorough cleansing of the skin failed to prevent the reaction.
Faulkner (10) described poisoning by absorption of a 40% nicotine spray through
the skin. Fretwurst and Herts (11) noted poisoning from a 20 per cent nico-
tine spray.
The importance of the vehicle in absorption is suggested by the following case.
Case 6. S. II., 59 year old white man, developed a pruritic eruption four weeks before
examination. A diagnosis of scabies was made and a 2 per cent rotenone lotion in a mu-
cilage of Irish moss, quince seed and chloroform was prescribed (Ronone lotion-Abbott).
This was used twice a day for four days and resulted in the production of a generalized
erythematous, weeping, patchy eruption. It was assumed that this was due to the medica-
tion and so a patch test was performed on the upper arm with two drops of the suspected
substance. This not only resulted in a positive cutaneous reaction, but 36 hours after
the apptication of the test, while it was still in place, the patient developed a severe head-
ache, abdominal cramps and tenderness, generalized aches, a feeling of fever, hyperidrosis,
nausea and vomiting of a yellow fluid. This attack lasted about 16 hours. The patient
denied any previous similar incident.
Patch tests performed with quince seed, Irish moss and chloroform did not lead to a
recurrence of the condition. It was felt that repetition of the test with rotenone and
chloroform was not justified.
This episode could probably be compared with the gastro-enteritis reported
by Ambrose and Haag (12) as occurring in sheep, swine and dogs after the
ingestion of derris root which contains about 10 per cent rotenone. Thomas
and Miller (13) state that systemic toxicity does not occur in man after the
application of 10 per cent rotenone ointment. In this case, we have clinical
evidence that even 2 per cent rotenone in a chloroform mucilage is sufficiently
absorbed to cause evidence of internal poisoning.
DISCUSSION
From the foregoing, it is obvious that patch testing is not to be considered
as an innocuous practice. Realizing the dangers of "burns," development of
sensitized areas, generalization or exacerbation of localized or quiescent erup-
tions and of systemic poisoning, one should weigh the risks before applying such
tests. One should be reasonably certain that the substance to be tested, in
the strength and vehicle contemplated, should not carry the danger of producing
any of the above mentioned undesirable effects.
The application of patch tests should be considered as a medical procedure
and not left to cosmeticians or to others without training in toxicology.
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